Introduction {#s1}
============

Dyspepsia is a common condition in clinical practice and is frequently encountered by primary care physicians and specialists \[[@R01], [@R02]\]. Upper gastrointestinal (GI) malignancies are an uncommon cause of dyspepsia, but the treating physician must nevertheless rule them out \[[@R02]\]. It is vitally important not to delay diagnosis in patients with an underlying malignant disease. Therefore, patients who have a high risk of developing cancer must receive an immediate endoscopic examination to rule out malignancy \[[@R03]\].

Alarm features, also called alert features, red flags, or warning signs, are specific features thought to be associated with serious gastroenterologic disease, which may include underlying malignancy or significant pathology such as a stricture or ulcer \[[@R02]\]. Alarm symptoms are generally accepted as an indication for direct endoscopy. This is reflected in several guidelines for treatment of patients with dyspeptic symptoms. However, previous studies noted that the sensitivity of alarm features for predicting cases with upper GI malignancies is unsatisfactory \[[@R02]\]. Furthermore, most previous studies have investigated populations in western countries, where prevalence of upper GI malignancies is low. Furthermore, to the best of our knowledge, the relationships between alarm features and stages of GI cancer have not been investigated. The aim of this study was to determine the associations between alarm features and types and stages of upper GI malignancy in Chinese patients.

Patients and Methods {#s2}
====================

Data from medical records of consecutive patients who underwent open-access upper endoscopy for symptoms of dyspepsia in our hospital, an academic urban tertiary-care center, were retrospectively collected between January 2008 and December 2009. Dyspepsia was defined as pain and discomfort centered in the upper abdomen. Exclusion criteria were as follows: 1) cirrhosis with varices or portal hypertensive gastropathy, 2) acid regurgitation or heartburn sensation as the main symptom, 3) prior gastric surgery, and 4) use of anti-acid medication, such as a proton pump inhibitor (PPI) or an H2-receptor antagonist (H2RB), or other medications, including aspirin and other nonsteroidal anti-inflammatory drugs (NSAIDs) or coumadin, for more than 2 months. Written informed consent for upper endoscopy was obtained from all patients before the procedure.

Alarm symptoms were recorded and included dysphagia, defined as the perception of an impediment to the normal passage of swallowed material, unexplained weight loss of more than 5 kg in 2 months, and signs of GI bleeding such as melena, positive fecal occult blood test, or hematemesis within the preceding month. *Helicobacter pylori* status was determined by rapid urease test (CLO test, Delta West, Bentley, Australia) using a sample obtained from antral biopsy, and testing was done at the discretion of primary gastroenterologists. Patients were classified according to the findings of upper endoscopy, which were confirmed by two experienced gastroenterologists, and upper GI malignancy was additionally confirmed by histological study. Staging of gastric cancers, including Bormann's \[[@R05]\], histological \[[@R06]\] and AJCC classification eighth edition \[[@R07]\], was performed based on endoscopic findings, histopathological studies and computed tomography.

Data of age were expressed as the standard deviation of the mean for each of the measured parameters. Gender, *H. pylori* infection, and alarm features were expressed as percentages of the total number of patients. A P value below 0.05 was considered statistically significant. Statistical comparisons were made using Pearson's Chi-square test or Fisher's exact test to compare gender, *H. pylori* infection, and alarm features. Mann-Whitney U test was used for analysis of the age distributions among patient groups.

Results {#s3}
=======

The data of 4,550 patients who underwent endoscopy between January 2008 and December 2009 were collected. Among these patients, 380 and 244 cases were excluded due to varices and prior gastric surgery, respectively. In total, 3,926 consecutive patients were included in the final analysis, as shown in [Table 1](#T1){ref-type="table"}. Among these patients, 2,642 patients (67.3%) had normal endoscopic findings. The diagnosis of upper GI malignancies, which was made by open-access upper endoscopy and confirmed by histopathological study, accounted for 82 cases (2.1%). The remaining 1,202 patients (30.6%) had endoscopic findings of gastroduodenitis or peptic ulcer disease.

###### The Basic Characteristics of Enrolled Individuals

                                 Upper GI endoscopy finding                                               
  ------------------------------ ---------------------------- ------------- ------------- --------------- ----------
  Age (years)                    47.5 ± 15.7                  54.6 ± 14.3   64.6 ± 13.5   50.3 ± 16.2     0.001^a^
  Gender                                                                                                  
    Male                         1,134 (42.9%)                644 (53.6%)   58 (70.7%)    1,836 (46.8%)   0.001^b^
    Female                       1,508 (57.1%)                558 (46.4%)   24 (29.3%)    2,090 (53.2%)   
  *H. pylori* infection                                                                                   
    Positive                     296 (17.1%)                  522 (43.4%)   12 (17.1%)    421 (28.4%)     0.001^b^
    Excluded numbers             906                          90            12                            
  Alarm features                                                                                          
    GI bleeding                  49 (1.9%)                    104 (8.7%)    20 (24.4%)    173 (4.4%)      0.001^b^
    Body weight loss             53 (2.0%)                    38 (3.2%)     24 (29.3%)    115 (2.9%)      0.001^b^
    Dysphagia                    4 (0.2%)                     2 (0.2%)      12 (14.6%)    18 (0.5%)       0.001^b^
    At least one alarm feature   102 (3.9%)                   138 (11.5%)   50 (60.1%)    290 (7.4%)      0.001^b^

^a^Kruskal-Wallis one-way ANOVA test. ^b^Pearson's Chi-square test. Sixteen patients had more than one alarm features.

The mean age of patients with upper GI malignancies (64.6 years) was significantly higher among those with gastroduodenitis and peptic ulcer disease (54.6 years) and in those with normal endoscopic findings (47.5 years). There were more male than female patients with upper GI malignancies (70.7%), and the male/female ratio of patients in the group with normal endoscopic findings was approximately 1:1. The prevalence of *H. pylori* infection, after excluding the cases that were not tested, was low in the patients with upper GI malignancies (17.1%) and was equal to that found in the group with normal endoscopic findings (17.1%). In contrast, patients with gastroduodenitis or peptic ulcer disease had a higher rate of *H. pylori* infection (43.4%).

The analysis of the patients' alarm features, as shown in [Table 2](#T2){ref-type="table"}, revealed a very high specificity (GI bleeding, 96%; body weight loss, 97.6%; dysphagia, 99.8%; at least one alarm feature, 93.8%), but the sensitivity was relatively low (GI bleeding, 24.4%; body weight loss, 29.3%; at least one alarm feature, 60.1%), especially for dysphagia (14.6%). Positive predictive values were also low, ranging from 11.6% to 20.9%, except dysphagia (66.7%), and the negative predictive value of each alarm feature was very high, ranging from 98.2% to 99.1%.

###### The Associations of Alarm Features and Upper Gastrointestinal Malignancies

                               Patients with alarm features   Patients with upper GI malignancies and alarm features   Patients without alarm features   Patients with upper GI malignancy but no alarm features   Sensitivity   Specificity   Positive predictive value   Negative predictive value
  ---------------------------- ------------------------------ -------------------------------------------------------- --------------------------------- --------------------------------------------------------- ------------- ------------- --------------------------- ---------------------------
  Gastrointestinal bleeding    173                            20                                                       3,753                             62                                                        0.24          0.96          0.12                        0.98
  Body weight loss             115                            24                                                       3,811                             58                                                        0.29          0.98          0.21                        0.98
  Dysphagia                    18                             12                                                       3,908                             70                                                        0.15          0.99          0.67                        0.98
  At least one alarm feature   290                            50                                                       3,636                             32                                                        0.61          0.94          0.17                        0.99

Sixteen patients had more than one alarm features.

Among the 82 patients with upper GI malignancies in our study, as shown in [Table 3](#T3){ref-type="table"}, AAA 14 (17.1%), 12 (14.6%), 52 (63.4%) and four (4.9%) cases had esophageal cancers, upper (corpus, fundus or upper corpus) gastric cancers, lower (antrum or angularis) gastric cancers, and duodenal cancers, respectively. All the esophageal cancers and gastric cancers were primary squamous cell carcinoma and adenocarcinoma, respectively and the duodenal cancers belonged to ampulla Vater cancers. The patients with esophageal cancers and upper gastric cancers had the highest prevalence rate of at least one alarm feature (85.7% and 83.3%), and the highest rates were for body weight loss (50%) and dysphagia (50%). However, the most prevalent alarm feature in patients with lower gastric cancers was GI bleeding (36.5%). All *H. pylori* infection in the patients with malignancies happened to those with lower gastric cancers, and it was counted 23.1% of this group.

###### The Basic Characteristics of the Individuals With Upper Gastrointestinal Malignancies

                                 Upper GI malignancies                                                                
  ------------------------------ ----------------------- --------------- ---------------- -------------- ------------ ----------
  Age (years)                    63.14 ± 13.92           67.83 ± 13.89   63.19 ± 13.37    77.50 ± 5.20                0.122^a^
  Gender                                                                                                              
    Male                         12 (85.7%)              10 (17.2%)      32 (61.5%)       4 (100%)       58 (70.7%)   0.102^b^
    Female                       2 (8.3%)                2 (8.3%)        20 (38.5%)       0              24 (29.3%)   
  *H. pylori* infection                                                                                               
    Positive                     0                       0^\#^           12 (23.1%)^\#^   0              12 (17.1%)   0.171^b^
    Excluded numbers             12                      0               0                0                           
  Alarm features                                                                                                      
    GI bleeding                  1 (7.1%)                0               19 (36.5%)       0              18           0.008^b^
    Body weight loss             7 (50.0%)               6 (50.0%)       8 (15.4%)        2 (50.0%)      22           0.010^b^
    Dysphagia                    7 (50.0%)               6 (50.0%)       0                0              10           0.001^b^
    At least one alarm feature   12 (85.7%)              10 (83.3%)      26 (50.0%)       2 (50.0%)      32           0.063^b^

^a^Kruskal-Wallis one-way ANOVA test. ^b^Pearson's Chi-square test. Upper gastric cancers is defined as cancers in the cardia, fundus or upper corpus; lower gastric cancers is defined as cancers in antrum or angularis. ^\#^P = 0.062 analyzed by Fisher's exact test. Six patients had more than one alarm features.

An analysis of the relationships between alarm features and stages of gastric cancers is shown in [Table 4](#T4){ref-type="table"}. The results showed a significant positive correlation between alarm features and advanced stages of gastric cancers, including the histological and clinical AJCC classification, but not for the sign of GI bleeding. In addition, no correlation was found between alarm features and endoscopic Bormann's classification.

###### The Relationships With Alarm Features and Stages of Gastric Cancers

                                 Gastric malignancies                                                                                                                                                         
  ------------------------------ ---------------------- --------------- --------------- ---------- --------------- --------------- ---------- --------------- --------------- --------------- --------------- ----------
  Age (years)                    66.22 ± 13.80          63.13 ± 14.06   63.43 ± 12.32   0.764^a^   56.11 ± 14.84   67.17 ± 11.67   0.009^a^   57.10 ± 14.37   72.25 ± 10.08   63.78 ± 12.27   65.40 ± 12.41   0.008^a^
  Alarm features                                                                                                                                                                                              
    GI bleeding                  1 (5.6%)               14 (43.8%)      4 (28.6%)       0.018^b^   6 (33.3%)       13 (28.3%)      0.690^b^   6 (30.0%)       3 (18.8%)       6 (33.3%)       4 (40.0%)       0.673^b^
    Body weight loss             6 (33.3%)              4 (12.5%)       4 (28.6%)       0.183^b^   0               14 (30.4%)      0.007^c^   0               6 (37.5%)       6 (33.3%)       2 (20.0%)       0.025^b^
    Dysphagia                    3 (16.7%)              1 (3.1%)        2 (14.3%)       0.111^b^   0               6 (13.0%)       0.125^c^   0               1 (6.3%)        2 (11.1%)       3 (30.0%)       0.063^b^
    At least one alarm feature   8 (55.6%)              18 (56.3%)      10 (71.4%)      0.312^b^   6 (33.3%)       30 (65.2%)      0.021^b^   6 (30.0%)       8 (50.0%)       14 (77.8%)      8 (80.0%)       0.009^b^

^a^Kruskal-Wallis one-way ANOVA test. ^b^Pearson's Chi-square test. ^c^Fisher's exact test. Early gastric cancer is defined as adenocarcinoma that is limited to the gastric mucosa or submucosa; late gastric cancer is defined as extend beyond the submucosa. Three patients had more than one alarm features.

Discussion {#s4}
==========

Endoscopy is the most accurate method for diagnosis of important organic GI diseases associated with dyspepsia, including peptic ulcer disease, esophagitis, gastroduodenitis, and especially, GI malignancies. It is vitally important not to delay diagnosis in patients with underlying GI malignancies. However, endoscopy involves some discomfort, significant social inconvenience, and cost. Therefore, it is necessary to identify patients who have a high risk of having cancer so that they can receive immediate endoscopy, which would thus avoid subjecting large numbers of people to an unnecessary endoscopy in daily clinical practice \[[@R03]\].

Recent guidelines suggest that alarm features at any age warrant prompt endoscopy, though an age cut-off of between 50 and 55 years for endoscopy as an initial management strategy has also been widely recommended \[[@R08], [@R09]\]. However, a study conducted in Taiwan \[[@R10]\], an area of high background prevalence of gastric cancers, demonstrated that 0.4-5% of gastric cancers would have been missed if endoscopy had not been offered.

In our study, the mean age and the sex distribution of patients with upper GI malignancies showed a predominance of older patients (64.6 years) and male gender (male/female ratio, 2.4:1). These data imply that elderly males have the highest risk of upper GI malignancies, and endoscopy should be considered regardless of presence of alarm features. The prevalence of upper GI malignancies in our study (2.1%) was higher than that of a previous study conducted in Taiwan (1.25%) \[[@R10]\] and that reported in a Hong Kong study (0.9%) \[[@R11]\], and the reason for this phenomenon may be related to the more restrictive exclusion criteria in our study, which included reflux esophagitis and previous gastric surgery, and the characteristic of our hospital, a tertiary-care center.

In our study, the percentage of patients with upper GI malignancies and at least one alarm feature was 60.1%. Among the three alarm features, body weight loss had the highest sensitivity, though it was only 29.3%, and dysphagia had the lowest sensitivity (14.6%). In contrast, the specificity and negative predictive value in our study were very high, ranging from 93.8% to 99.8%, for individual alarm features as well as for at least one alarm feature. The positive predictive value of dysphagia (66.7%) was somewhat better than those of the other alarm features, especially in patients with esophageal cancers. These results indicate that only a small proportion of the patients with alarm symptoms were found to have cancers. Thus, the sensitivity and positive predictive value of the alarm symptoms were disappointingly low, and this finding was consistent with the results of previous studies \[[@R02], [@R12], [@R13]\]. The very high specificity and negative predictive value might reflect the low prevalence of upper GI malignancies in our patient population, but there was no specific attribute of any of the alarm features which could be used to exclude potential malignancies.

Regarding the types of upper GI malignancies and their relationships with alarm features, the malignancies of esophagus and upper stomach were likely to be associated with the alarm features of body weight loss and dysphagia, which might be explained by the close proximity of these two types of malignancies. The lower gastric cancers, defined as cancers in antrum or angularis, were more likely to be associated with GI bleeding, and interestingly, showed a higher percentage of *H. pylori* infection than those of upper gastric cancers, although the difference was non-significant.

Several studies showed that in patients with upper GI malignancies, the occurrence of alarm symptoms usually indicated more advanced cancers with worse prognosis \[[@R14], [@R15]\]. Moreover, in patients with gastric cancers, body weight loss and melena are certainly indices of more advanced cancer, so it is essential to develop methods which can identify gastric cancers at an early stage \[[@R16]\]. Unfortunately, the relationship between stages of cancers and the presence of alarm symptoms has not yet been fully elucidated.

In the present study, we analyzed the relationship between each stage of various gastric cancers and alarm features. The signs of body weight loss and dysphagia were found to be significantly correlated with advanced stages, including the histological and AJCC classification, of gastric cancers. The only exception was the sign of GI bleeding, which tends to prompt diagnosis of early gastric cancer and therefore may have a better prognosis. The endoscopic pictures of gastric cancers, known as the Bormann's classification, did not appear to be related to alarm features in our study.

There were some limitations in our study. Firstly, varying thresholds for the determination of alarm features were applied. Secondly, this was a hospital-based study and only included patients who were referred for endoscopy. The exclusion of elderly patients who had alarm features, but were unable to receive endoscopy due to personal or physical reasons, may have decreased both the sensitivity and positive predictive value of alarm features. However, young patients without alarm features may have been less likely to undergo endoscopy, and this may have decreased both the specificity and negative predictive value a little. Further researches in representative samples of the general population are needed to confirm these results.

Conclusion {#s4a}
----------

In the present study, alarm features had a disappointingly low diagnostic value for upper GI malignancies. However, the sign of dysphagia for esophageal or upper gastric cancer, and the sign of GI bleeding for the detection of early gastric cancer, can still be applied in clinical practice in populations that have a high risk of malignancies. The presences of alarm features were correlated with the more advanced histological and clinical stages of gastric malignancies, but not for the endoscopic appearance.
